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9mn^mmmtx. mmi^tz^^^-Mzm- 

[HWWB3] ^A-^fcWMU BttfcfcJSU B 

I.. If^JH 1 12*8 W-fX b>*?--y£$Llf&. 

h * 8H»-r S fc*> . OS'JSiut * ^X rA 

t. 

e»^xiawotsfc». wi®mm>M?7v v ? cos 
rt Lfv^ss&coitttt * t-rx b m *m 

mmzit&mmi. 9®.mmmzm^xm$=zix 
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[HW8B8 ] RTLrV?;l«ffl05S£TX h-fe y 

•tmmt . 

10 *B«*8tjrrs«Mgfc. 

*ifc(=J:>), B«*IEi!HfcLfis»3tf*«MBfc. 

m^ixfcTXhmmt:mix . ms^TXh^N 

ff^HtS^ORTLrv^HElKfflfOTX W-y 

^«WRTLU<^|ilKI»Hll«SrWfW-*lilfit , 

20 t. 

?Jjfrt>RTLTi'7!l'\5l8&<7)±XtltX\ fXMS 

» n°x & »g w- £ y> , istaif jganai^y n -y^com 

x hA^-v&fcrn^A. 
[000 1 3 

IB^ftRSfflv^aiBftWrRTL (WJA* ■ h?yx 

7r~- uoi>) wmco7-xh^?-y*!E.mzmf 
t. 

40 [0002] 

w-y&mi* fm-ct>&*tei&n\ &mmz. m 
m.<nmn^mvvv-xi?,mx'hh. mm^mi- 

&Zblz£VTiS?frm<r>ffi&%mmZ>7-Ah^ 

mm (dft) ft^twslg§^^•cv^s 0 u>u eg 
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T» DFTftffifcteHIt-iifcte. ^rLfcrXW^ 
[00 0 3] 3 flatOrXbn^-yiKSJi. 
Sl^OU-m, X?-y? • 7<y MWFfcaBJWRDa? 
^TfiT'fcS. feki, TXh^?-y#*#ftEiif£# 

[0004] 

[5raa t i*ftU:'3i:'*SI»H] RTL^ > RTL 
tNOr* V 9 /HUB £ 8 ft 4 S**^****^** 1^ ^ J: 

[ 0 0 0 5 ] #3gHJii N RTLHIif&fflO-rXW^-^ 
[0006] 

tf» fXhA-;->(l RTLy5/^/HlI»WflS«3e 

•cwjg$ju. im. ^x m^k 

EB<7»£ft*t!i £«^-r & ? ? y mmmt . rtlt 

iS?frmm5&WM&83Lb*lrt&. *5HB<ok* 

[0007] ^fg^fl&^ffifci-S^T . TX h A'?- 

TL@KRtt*R#t4£fcfcJ:9&lfi3;fU. B»3 
*ifc0Bt&ib^WT-*fll£. XV. T-?$)i*>£> 

ffiSWifcft, f&H1i^C0A*k. RTLt^/MHB 
n7:?fc#L^ft3r£;h^TXb<:? wwi, ^SiJ§ 
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• f x h -b v f- *Wk-fh fc*> . 

^^S^Xt^I^/I'- fXf-te-y Mi. RTLf 
i^^/HllSSffl^^T-X h-fe -y h ZnitzthW&Ztl 

[0008] *5MB^a«>WMfl*&»aJi. *ttHH 

V&KmMZix&mX'. ®%<,zBtbt>tilX'hbo. 
[0009] 

10 lltfWMBtmm m l 14, W:J:Sfxb/^ 

5. ^fyri03t. ^ra-b^t. RTL[s]B<D& 

lxt- m > h ^fjs^sia (add) tsaw-s . 

•yri0 9CfcWT, Wtfm&&fti7-Zhtt. AD 
20 D<0-gft4. 9ffli£-tRTLIEStoME»&^ffl^T 
r*l-iN&. RTLE3-fb&tff5}$)£l4, 0Bc9±A7J 

[00103 -mtwttz&^x. jESflatveawi. 

7^77 ^&Va9Ri4l8n>II8» IB® Wfflf * - fc 

&v*i>rtv?V5 &75y+ ■ ryv ■ 
j^ymcr>mmx'hi. x^ioit. KiiSR 

T L EBIE^i £ Kff "f I) %b . BJlSgSSKh^-xfc 
30 Wffl-tS. SfJWctJfti^C^EflHi. 9ttftjRKffl» 
^B#, /P-y^T-yrT-^WC^SilTV^S. Xf 

7ri i ltfcivc. rta^aihorxhwaft^LT 
fc*^. xf 771 1 3 tea*. aanwiiBtfWOT 

Jfir^kffieLfc*^ Xf771 1 5t«V^T. 

««j*fijffl'rs. ftummmmthnbizx*). ft 

m^ftnT^y&mtffctfh. zlx, xt77i o 

40 9 /sR 0 , Xr -y ri 1 5 fe*ifc%JlWtt«& * 0 
ffl L T A D D <0rt «O«4J-<0f-X h S: JiBM" l> . 
[0011]^f7711 3K«v^T%aWjEU«*Htc 
iHfflUfck*KS^ Xr yri 1 lCtsv>Tr 

WCflLTXhJS^&^'^^J^S. ^COt 

[00 12] Xf771 1 ltfc^t. WMWbKft 
50 c7)gP^(3^-fS xXf-AK;W • 7-X h-b y h Z&Jfct 
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s. xfv/i 1 9ttjv^r» ADDrtswawaMh 

fctitf, ffi<7»«*S^«.-A'S:*tofc1-ft. «Hlis 

^T7 7"l 2 lTADD^TOrtSPgR^'f-Xh^ix 
fckWjg^ft&lfcT', ADDc7)ffi<7)a5^t. £TOAD 
D (»£7M» 1^-7 K P*l9S«8L yV-f^ 

ft. (xr-s-n 1 5T'> b L££T«Dl*lfffgm: 
*fU4^§*ut^Xf AU'OP ■ rXb-fe-y M2, *r 
v7'12 3T\ ^RTLHSSr^b-te-y b &&*f& 

fc»atss*i. -awwBiiWRT't*. 

[0 0 13]^r>y7 , 10 5'Cli, RT L*f- b* >- 
hfcADDfcSSW-ft. H2fctt. iKOJpfcMSifeJg 
Eto**$*vO*ft. r^/HHIWi. ±AAk. ±dtfj 
k, rt«fett9£Fi:£*rfft. rv^^rAii. ± 

rs^miKfcSJStft. 

ft. fJi^0(is fJSfi-fe^xg >2 lk, WS*tt 
■te?s/ 3 y2 3fc, «a«S-fe^i/sy25t, MSfll 

to-te^a V2 704o<7H:;?x3 y£-£tf. &-fe?x 

ayti — 5ja±^y-H, K^aiLy-H, 
y-Hti, a*ft*tt**ru ms-Y"3mnti 

fift. 

[ 0 0 1 5 ] fflStt-b 7 x 3 y 2 Hi. ft&totctBltm 

tf , mmmm i < ttxmmmx; -voi&vo 

COO 16] ^ft-b?y 3 y2 3lt jH*/-K0 
3~0 7tJS»SfUtK*aiLy-HR3~R6S* 
O. l5?*ffiL/-FR5ti, ^«!BRttffl^lW«l^«^ 

a s i m/A s 2 (4. y-zuimmx-h 9 , ns&fta 
iRS#**uB-rft. arsa. xkt mshshwas 

1 SVA S 2Ji. MSffl-fe ? ^ 3 y 2 1 <7Vc#>OjRg& 
ttkLTf£ffl-fft. 

[00 17] iiJi^£-fe^^ 3 y2 5{i, »J3ife£-t? 
i'g V^A^^A^ftfcffiW-fc-y brt^ttSriiRtft 
WSftJgy-HAD 1 £*tf. MSAaiiffJSttfc?^ 
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SviMift. *»< LT, M3i!HRfi#AS ltfSET'&ft 

s'jsa^ai iij<mtR$tih. m^mm^-A 

S 2 a^T* ft MSA* A I 2tm^flh. 
BSVJjA S 1 WmWX)) AS 2#JIT*li*Vt«*s 
I'JSA^A I 1 kA I 2«if&£iH«S*l.$:V\ A7J 
A I 1 k A I 2^(7)-1rt:mm^zmMX^ tco 
X\ WHXD AS lk AS 2li. lll$(3jtT'£>ftk!W 

Sftftdkfii^. 

[oo is] »i^sw-fe?v3>'27(4, 
io f**o. »mHW*t ? 3 yamm 

&7-FWI 1**0. Fte, WSftfc-fe 

?->8^>ij«Mn, f 

WI 1!4, MS^/-KADi*»fc»liSftfcffi*K 

m^Aiw-utdmimx'Jb h b m&ztih <r>x\ 
jcfiaswtw o ^.^-sffii* i wsrvhh . *»< 
lt. wsatwKi^s^T^sftmi, ffistsf^ 

[0019] -^Iffi^JtC^V^T, »D»#j£^?K-b 

asm?- bo* o<o»*a»Jic- h^wat^s 

* a» »K- b (Cffl 0 S T feiifc A yf <y ? * S: £tf 2 & 

(f, »»fflU>'-FRiai^R2<0j:d^St*ajL^- 

b'kLTS^^flS. 

[0020] -iate«cfiv^T. fJSTfcSHw-f x 

jt4ft{w«t»*fl^5ettfc:ttffi-& i k * < . mm 

40 *«a to* •/ b y ^ b k wt«-r & . ttz.m 

J: -j T«8I Six ft J: a t(W« k t 1 '-^ *««£^ 5 fift «0 

T\ MtP^'^ k r- ^^^^etrsiliiirx b 
Siift. 

[002 1] USUI . @l<0Xf7 7'l 0 1$: 
#SW-ftk, RTL0R^**qR»Silft. 03W±, 
^-K^x71E5*ta k LT^SStLfcflMttoRTLIlI 
K* { ^$iXTV>ft. VHDLXIiVe r i 1 ogCOj:^ 

fc««5ix*. fflSttffltttS ( F SM > «I^rn-b 
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£j*£0fc£jfc&*U>. 04«±, 03<ORTL08#IS 

idswwssaaa^siiTv^. tittx. rtlxt 

-h^yh3 0 1 (@3)fi. IS^ajLy-h'ARTJfB 
fc. «gy-F6 3fc. fl^S/-H4 It, 
^y-h'NEXT_FMci 04fc*3V> 
T. RESET. APORT, B PORT, CPOR 
T. D P ORT&t^Efi, ±AA£«J£U OPORT 
fiiiMjfcSKI-S. NEXT_A. NEXT_B. N 
EXT_C, NEXTJ, NEXT_F, NEXT_ 
G, NEXT_0&lXNEXT_STATEf±, 
WT&S. CURRENT_STATEIt fEigJ-Xy 

[0 0 2 2] fJSttA, B, C, D, E, F. 0. G. 
3M>'Ofi, R*HJL/-l<i:l/C*£3*U>. $4. 
(C. APORT. B P O RT. CPORT, DPOR 
T. SO, SK S2&tfS3fi, 

tt»fflU-/-Kfc««S<Xs Ktili. A + B, A-B 

*y - f JS*£0«W3fi-t ^ ^ 3 y-cA* . #j 

Sl*?y 3 yll MS*fc^y-H3 1 . 33, 3 5. 
3 7, 3 9. 4 1, 4 3&tf4 5££trSI3ifc£-fc7i' 

1. S2, S3&lXRESETfc, g^ttL/-Ffc}g 

[OO2 3]«®»BP0I±. 05fc^SiiSJ:ot:. 
£:*.(£. Cu r r e nt_STATE^ffi^(;>PfL4i 

&j& § *i & ttfsii s 'j * -y n mx-h h . *mm$tg« 

* { #«-|.TD-feX^£7)A^T'J)l. RT L^*^r- 
^**«*fflS<t**OBMi, 05fci5U 
T , U -fe >y MKJWiKBS 0 X'h 0 . AflttJRttttJBS 
1T*>*. aj*«»««JBS3"Cft*. ittrtttlBUU * 

[0024] HI . 01<5QXT-'yn 0 9 2r#HS 
■tfifc. -H^liCfe^T. 9«K*?tt»i, RTL@ 

9fflwie^t<i. •affl^jffliecg. ^^wffic 

0 . 1 W»Ifflffl&C 1, ^tl <\<VBim$mc a 1 . 

s^nfiHwit. ■5Tfi»t4o. av. ^rafflttoa 

: Ghosh et al.. "A BIST Scheme f 
or RTL Circuits Based on Symbolic Testability Ana 
lysis"fcfe«$fl-0^. 
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[0025] RTL^^<r)iaffloI$[Jffl14l2#«i, E^<0 

x. tf , «5£o RT LS3RKH &£§ft*:?JUMMffl 
ttie^W b&ifinVtiUte* RTL^&ii. RT 
L @SS<7)±A^*^ R T LSSSCRI t TIBS-TAK: 2 » 
fflwfi^MiirBrffiTft*. 

[00263 RTL3£»<0i&t0^)nr*!l«ttU. RT 
L«»£fiOA#J»t6i£a£S3£$-6. RTL5SBW) 
K#l^)»TS!l»ttli. RTLgRfcttl'^WfftSfie 
10 Jjt$mt&. RTLSSR^T lflJlB^WWWflltt 

^rt L«»«*^k:tt, e* i ^mmm&t n tx 

[00 27] RTL3CR<03@RK# A ^)«nM»tttt. R 
20 T L£St£ fflSfi^fltf-tffi* Sr^ii-t « . b t 
(f. nVSW h<?3RTLSaft««^, &S&ft»*0*I1gm 
ffii. RTLS3R*2 » jlO^fflfficO^^— 5COS^ 

|£^COT5I»Jfflltt(±, RT L£ISc£ OXJi 1 'MHttrtS 
«£>J*»S-rS. RTL39fc0fiz<a!E^«9^«tt 
{S. RTLS8ft*S-f yt-^y^z*aB^»JflW-5IE 

hW}i:9mt&. RTLS3R^fl8BttlB^tt, RT 

haRTLSGRcO*^-, «If8lttia^U. iELV^ 
ffi^t<(ii i }fflfili:<iM^I»ISvS:^tt* { RTL^ 

(4, #-t'•y^SRTL^Wi(t^^jiffl^T'$) , ). 0 

/lPtw, -t%hh. RTL^mzmt&^igMtfox' 

[0028] RTL»RHWt49lffl^tKiJ»ttE^li. 

[0029] 91»!S^Sfflti;ifc», jE3*L 

^A^^*3(tsiHffl^jfflifiie#t, jiffswoflKr 

«»««0-*OA^ffll<7)^«SJ14ia#(i. ft» 

so ffijt-o i w*i#m&% i < «i^T <n i f)E^oT>nw 
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1 0 0 3 0 ] T^/HUKHCtt. , 5WKf t < liflf 
■&-fl^Xtf$&tllCOX\ t'-y F4 Vf'y^X^RT 

4. #><LT, 9iffl*^fctt»f6£i:fcJ:9» R 
TLiES^/^Jt^3-K^\ ATP GSM. S9k«. 
SSRO-Lffitf 7 M yr '/^^RtTFiaf'y M >f -y 
n#|g7^-Affi, Mt, ttntt&£tr6ffl0tf 
f)*«y FhLTJgHSilS. Cg (a [7 : 

0] , 0, -Mi, ^rBl7U-A0rtORTLS»a 

[7:0] izmtim*jmmmmmKZiihK 

Zk.Z%Mt&. IBl^lC, Cs (Current.stat 
e, 3, S01I1 WSCurrent_stat 

[003 1] .KOi^C, 9<SE^reR*ffiffl-t4it 

, a*/- f 6 3 <o i o wm* *m 

jpS^Sffl^Mfl: y- f 6 3 coijg^aj L y - F ASt>'B 

FNEXT_F«fflSJfc. WffittSSIiawb^^^-Xfc 

0 5 lc , 5KftlBffiMtit. 'J -fe -v YWiZX'h 

S ftffi S 0 j6» . A*4)SBT* 6 tt» S 1 1 tfittKJB? 
$)2>W&S3^h7J<-x2ti&, 
[ 0 0 3 2 ] 06 «, fflSft^HWrtSSS^hOjES-lfcR 

v&mmmzmft&y-y'Tv-txcv-mmmz^ty 

n-f-t— Xr-y T2 0 llcfcWC, HJjflB 

IIS lTfr;taft.4*>T\ csan, -r=5rt>*>, 

"TMWtta****!.*. ^7 i -y7 , 2 0 3ttJV>'C. IBIO 
g^li, ADD^ioTlBSt^fLl.RTL^va-^O 

r 7 7" 2 0 5 t vc . t=JI t fc ? W€ 

V^fcfflgU:*^ XT'yr2 0 9^t5^T, &<DB 
tiSrflm L , xf 'x r 2 0 3 T'#i B«£fE&§ 
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1 0 

*. 

[00 33 3 Xr7 7"2 0 5CCfc^T, ±A^tjtLT 
V^^kWJgSnfe**, *T'v?°2 1 3?B»*38B 
t*. -SWWfcfcWt, Bflti, ^-y?7-yr-r-7' 
/H*i<O0f5g«)U3-F<c»^v^SE»Sfi*. 4fc, 

<ttf ^U^yhSil*. Xtv?2 1 5fc*JWC, fr 
U^BSWs fcfcitf. Hfc»fcS*ifcBfU0j:3fc«! 
w BK b m&* h frt" o frtWfctt . *rLv> SS* 5 ffi 
10 cr>m±WiGL%^bW%Ltcmiir. Xt-v?'2Q3\,Z 

r-y 7-2 1 5iza^X, tt^jWSPflEtftfcWSSiife* 

Xf7 72 1 7T'A">y^F7 7^Srfi : d„ 

*«»SB*5fc:a£S*i.4. MSfi, WfXr*>'72 1 3^ 
K 1 ?, *fL^a«**«L, XT772 1 5fc£^T, 

20 su^ a a*^^ as t n&t&& z o . 

t:Ztl&. fit, Xf7720 5CtiUt, B^*Wc 

[00 34] H7«, He^jHLTgfflHLfcWf&t^ 

Mmti&tt2ti&Bm$:jFr?7"v-y?mX'hZ>. 
%WA$X9-y<751 llzA1xt>h&. RTLti/'jL-^ 

30 S . $'J«f&5|<7) F 5 ^-^ + eo«t> IS¥IH«)«R{lIB*r 

-7-9 5 5 3X'^Ztl&. -7-9 5 5 3 
ii, ^SSc^S^iEH^^-r. &€$r^J£ , ^aiX^'-y 

»t B92W8tb X?»/7(r>W,l 'ft *t6 

MLA^^^aATJ^t'OES-fb/^fi, x^v ? 5 5 1 
e-5 5 1 f te^Stl&ioKSyeSfl*. 05 K** 
40 *i*J:-5»c«IBa»Ht=fl£dfS»^«tts ^?77 5 5 
1 g~5 5 lm(c*S^4J:^(c«)i«Sf^4. 
[ 0 0 3 5 ] mz, 04 J® 7 SriMBLT , ESftB* 
*JW»'r*fe»^WaStJ60^h9^-^*l¥5tt*. 

Uf^ffity-F^iTjit. ^tbLy-F* 5 ±A^u 
<<i7-n-fex, t%bh. m&mwjjjx'imw 

8"M^0* J F5^*-x§n, BfWi»J6Lfc» 
50 Ly-FteKBBU M*fflL>'-F*«±A^'C*i* 
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1 1 

tfTo-feXAiTJT'&aiS^ ggti. 8"jWn-fcX05* 
X<i. SftTn-t;vvS»gLfcHll*W$r 
RTLXT-b^yb^^ftS. 

[0036] jbm^ mz&frs-Yfcmmuctz. 
wjCL/t@ wi. set Uc## a* y - H^sass ntz 

fcJ^§ftfcAa*3ft£*-?vvot*. idLT, x? 10 
7^551 a-5 5 1 b(C7n Six A 5'/ 

u -pvom&xnj «*y v xf- vy-yy immk 

AgMi, X?7^55 1 b&tX5 5 1 dK^SfiSJ:-? 

ajasi (03) {cfjaucts. ajaa, 
«oaB6tta^RTLftaca-7TisBS#i.*. a^rSR 20 

McfSttSftS. e»>t*<oft}gJi. ±>&DiE^bAX 

****** *. 

[0038] *rfcfc»J9 3T 6iifcB«i, mzffitzZ 

finest s^r**^* 1 **. Jttitf, rush? 

B$to >J x I- jWRttS *u tt^t 4«r L v ^ BStota ? •/ 
[0039] ES-ftRV^t+t:, B#^7 W-Afttt, 

* V*£$r 0 . > ? ] J * y h bXJE 40 

S*l6^# lftStx^7 ? tc«»£;h..g, . IE 

j&»fettw«S<ifS:V\ Afcs fSJS+C OHRffiKHitt 
O-fttWMi, fflX*4-o*>atfjffl*^ 

[0040] jESfly«a^e»''«<0-fe -v btffiWi: 
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1 2 

ffl-f S-t7"rn-b^<r>— HfSCTw 7 o— f-v- h t* 
S. x^^T^O lfcfcwt. jE3ft/e»-t^rn-fe 
XT'I-5ii)> -5 fzJE mi/faMls 3-HflO| 
A#V^c7)^7I/-ASr^t. ffi«0U3-Krt<0ffi 

«7I/-A, Bflffl7U-A-2fc:li, 

ti. mm^yu-Mm^a. ztimwxiZft. at 

-lliltCJBWS^ 0H2tCJBIrS*U Hi 3 
fcJHffSfU JaTH*T»4. XT-/7'3 0 3ti5V^ 
T. ^"1^71/-^, ttbh. Xr<y 7*3 0 1-C3E 
*h5*lfcl*ia7 P-A<0+T**B*IS7 l/-A«*tt£ 

Jn»aafflK: ; f»3t«Sii«:rXh-fe-/h{i. x 

yfI5A { , fXh^.^ hiUtLX, tmffi&ntEfflXJl 

- H A U« A^fl 0 %X t>tl. Wt*- t±J L J - Y B Ji 5 *«W 

±A7lAPORTf<iO$-a5t# 
±A*B PORT-CAES SlR#1-ft. ffiffl§#l^V> 
iJJl^tyyyj^M^Lhfth . 
[0 04 1 ] Xr>y7-3 0 7Hfc^-C, *BgS<Xfcl*ia 
7 AC J«- S iES it/\m V 3 - H T-B W KJG t fc 
rXh^WUSQBS-fr*. Xry7'3 0 9T\ ±X 
*T'<ofi*KHL, Xr-/7°3 l 1T\ rxhv- ^-y 

-^yx(i. -otiilSSii. jDffsSff^JtrttfO^xf 

[0042] -mwwfcfi^T . nffitmvtiTmz 
mm%<r)mmm<m^zm i fx b -t -y b *-4>^ 

[0043] liaWC. JWfty*-^*^ 
WtLs rXh-t^fc^Wis fxn:7h«-S 
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R7-h7V4cr>*§,%. T^hWmi. { (Cal, C 
0), (CO, Cal), (CO, CO) } X'hi> . 
[0044] Vi/X?^ 7>v*Mf**Vcr)£oti:Wfe 

ZtlX^Z. ZtvT4 0 1 x\ im^TtfrnzT* b 
^ y X h k HMt h . EWWf^ h «r*-C A § « 

[0045] -mmuzts^x , ft^TOh t * 
-H. at^asL/y-H. g'JS&5£y-^ : o{l*■- 

Kite. 9?ifitt\ft>ti. iit Hi. lX"?-7Zti 

s. #»< Lt\ »£&*y-K* ie»ittLy-K, x 

X\ fE«BBT#^tUJLr.v l-T'£>l>^t'dA>£¥» 
£. lESBRW. MSft£H<9»Sirt» fell* ««£y 30 

5gy- ha,<o— 9<o^ffA** s ^o -y yx y i^fX h 

f-fcU-CjOSSii*. y^Uti. HffiWfc, RTL0& 
[0047] KtHmt* * 'J a- -y h Tft * i k * { f J 

4 07X'm^<r>TXh^-yirxh^y-)Utlx 40 
p-K-t*. ii-c. •V7rv-tzt,mjt&. tzki 

ff. £T«5l^T*r§ftTv^v«tt3imi» #IE1t 

[0048] eat ami* * u a- •/ h & i t im 



#^2 0 0 2-4 96 5 5 
1 4 

*rim»tti«fc . K^ttj h fli-ccoB* i ^<«j 

tli. XT-/T4 1 fxM^-yi^t'Jt 
o-FU ^*-y*R*iM-£i:fc:J:9, y^E'Ji- 

[0049] *»*or^ h^y-v^^S^-iyfe 

^~r\>9*r\t. Aiitz£&-r>c7)wmb=i>yv*yh 
wsjfcjgy - K^«3fiA*»v i aw 2 ?• 

JlV lirmftZix. S^mo^k^^i, A^)V2*> 
hS^TItti-&fc«>ttts 4a«^rxbS^{ [Ca 

1 (VI), CI (S)], [Cal (V2) , CO 
(S) ] , [CO (V 1 ) , Ca 1 (V2) , C 1 
(S) ]ai/[Cal (VI), CO (V2) , CO 
(S) ] \ 36^^=6:5. Vi/Xfimfe, Vi?X9Tl 

[00 50] ^at^A^jADNy-HS-rXh-rSst 
ft. rxhigii*\ ADNy-|f^)*fiA*fcRW-S 

c a i ^g^t t % nmuzmx-Mzm-i c 1 

^SK S2 S S3, S4ai^S5k, fflA^V U V 
2. V3. V4at^V5tSrfflx.7tffl^ : 5r^A^ADN 
y-h'cT)^, ry.Mf«(±OT<7)SfS: { [Cal 
(VI ) , C 1 (S 1 ) ] , [Cal (C2) , CI 
(S2) ] , [Cal (V3) , CI (S3) ] , [C 
al (V4) , CI (S4) ] . [Cal (V5) , C 

i (S5) ] i zmvz%r>nbtih. -mmmizau 

X. ADNIi, ^AAvykf-rW^-'yU-fc^S 

til. -?>vrr\s9ir ■ vv-^Atwmmi^wx- 

oflttA*fcfelt*co«o*fK tcktli. CO (V 

i) k. nmuz^Knzm^ci<7)^. fzkt 

if, c l (si) <nT"(^iMn.h. Lttf-iX* 5Kh 
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tt*fc*>. aTcOE^: I [CO (VI), CI (S 
1 ) ] , [CO (C2) , CI (S2) ] , [CO (V 

3) , CI (S3) ] . [CO (V4) , CI (S 

4) ], [CO (V5) , CI (S5) ] } fcttfflLT 

[ o o 5 1 3 S <at. *?HHo-SltfiW{cJ:S*ffil±. 

/ - F(45 y^Ai&a^n -y 7 t LX^^tl 

[0 0 5 2] -HifefllfcfcV^s rXb4«0RTL[5]SS 
U. £t*J4\ RTLSfrm«#^S*lTV>$rVV/5 

eaH-^«r» 9 , f* n * yf - £f i Iffl-f s i t #t £ 

haWI&a-oJtiifcfciOs 75'y?*-y?X&gffi 

jnw&rx* try r mm\mmx{±m^mx'h 
[0053] hi o£#aw*fc. nwt-r&75-y? 

# -y S-^yra-feXW— HSg^7 D- 
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T, ffi5£<9f-Xh~fe>y h^h-b7 J-5-f75UWa 
SlTtS. Xf776 0 5mit, 77 7^^7n* s 
IIBWJ1 t' o . 75 7^ # >y 7 xa { 

*MBKff (DFT) ggtffflStU ±A*3&»A>ftS 
10 fUt?n-y?£HW1?*-&. Xf776 0 9(Cfc^T 1 J5r 

Ml:, rxh-b-yh^jtffl 
LT77^ ^sKv^^^T^h-t*. ^77n 

i o o 5 4 ] £ d cfflasfcffiHortas** 1 . la 1 

LT tsm bfc <t o t $ iif^ b SfiS t 

oa^>t». RTUtmz%^xm«<r)$tBim\i& 

20 [0055] ^*)t>. IS-fcatffisft+fcADDS: h 

xb [1 : 0] S»Jfi-f£fc«>2*Oh*vM8*ff^t 

BSC 1 ( b [ 0 : 0 ] ) fttfC 1 ( b [ 1 : 
1 ] ) £C a 1 ( b [ 1 : 0 ] > tcSS^S . R«t, 
fttilf, ^a[3:0] #4*tf)t*<yh 
BSO (a [3 : 0] ) £0 (a 
[0 : 0] ) tO (a [1 : 1] ) fcO (a [2 : 
2])fcO(a[3:3]) tlS^tS . ^IJcOM^T' 
30 Ji, Axb[5:2] jWS!ffl<0b*-y h«t*(tf"5JfS 
fift^fc. mo ( b [ 5 : 2 ] ) 14, O ( b 
[5 : 5] ) tO (b [4 : 4] ) fcO (b [3 : 
3] ) tO (b [2:2]) fcS3B5il*. 
[ 0 0 5 6 ] a 1 fcli, iEM^Ks 1 *l2LbZ>t*'y b 
MW* (ff 1 fcff2fc) fit^tif:*. IM:. g»+ 
t , 1 #EJ ±03 1* -y b IS*^ t £ t ^ coMftcomicD 

[00 57] 
[^1 ] 

40 



Si 









1 


Ca1(a[7:4D. Ca1(a[3:2D, Ca1(at1.-0]) 


Ca1(a[7:0]) 


2 


Cq(d[3:2]), Cq(d[1:0]) 


C^(d[3.-0D 


3 


C1(c[35]) f G0(c[1:1D, C0(c[(h0]) 


Cg(c[3=0]) 


4 


0'(e[8:8]), 0(e[7«D, 0(e[5:4]) ? 0'(e[3:33) 


0(e[8:3D 
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ixtmztii. tztm. c g g«£ci mtco a, mfcco9mMizmiTmnztix^&fi\ m^m. 

mhtih. x. *mm$. mm^mmLtzmimmtmcommx'h 

[0058] mnmvtife* imm^ yy/')^'v h mMz>ztt,z%m.-t& i mtfh&. i>t, ±e<o# 

3SRK»iSffS»Sa*y- Ht±, »»W7t y(c tLiKtXhi. *H0H<7)«fflJ4 , ifcR«fcE»3fifc 

mm £ iifcMa^y - F^A* $ ftfc WSflbMHWA 10 [ 0 O 6 4 3 SLkntmMR t T jStcOT^ J: 3 

4 y?vxyh%\,<\&?vxyhztvto\ l \ zn): [oo65](WEi) RTLfV^/ng^ffj^ 

I^^-yKg (a[3:0],0).Cg(a h^&ilffltT, fffi&yrX WUfcRTLlUB 

[3:0], -2).Cg(a[3:0], -4) fcSffl-f&^JIk , &^SRTLTS'**/HIItt£T* 
S«r4>tf. SSRa [3 : 0] *^^y^3SRfcfCB£ 20 Nt*r* M^-V&fcfrffi. (i). 

"fS. tf^^SGRtflSSeSflfca, a^V^SSRO'J [00 66] (WE 2) W38iJgHS:£jS-f 

-fe-y h&£l.olts *Wi'J*7M, Wsfff) (4, RTLr^^/HU^^- K ?x7tB$¥iISS£ 

[0 0 6 0]-*ttWt*$vvc. RTLngKUJMW? ats^HflSftjgEifcSfflits^iiifc* 

S*&a>'>K-*>'Ma<0«NWtt»3t1-&h"y WEliea^TX^?-y£)i!tfrj£. 

r^MjNW7r-f;l'«:«6fflU-C. BJiRM-JrR'ja [0067] (#163) ffJSftJgHtt, RTLfV? 

&m%i\&. ZtllzXKl. RTL®8&cr>£XCDV-7 ■ 30 [0068] (WE4 ) f&3iJ£tl£^:^-/M4. »: 

*wrtht:»>~ smmmmicmx'tymzti ^ ftffl&&xS'fj<y?tfv?Ai-&tt* we 17® 

tf-*ybXtfay#-*yhYt,zfoL ay#-*y [0069] (WE5) ggU4, rtltj^HUB 

meg (a) {4, HJiwx^wx. y . zx'??m mt. 7\/-&v4 ? >vtz$km-ui^ j m.zii;ts. 

ztii, wi a 1 4 0 *> v ^-ra^^-iiietg^TX n a-? - y 

[006 1] -*it«t«V^-C. MWlSrJloJtS tetmrn. 

ZttfX'*?, JUW9¥«*«ffifflS<tS«^*<ft& . - [0070] (WE 6 ) gflti. RTLtx?/HIIS& 

[0062] g»B8*«fcSiv5:m§£, fiaSJSSW [007 1] (Wl£7 ) 9«E-ffOftl4. 

<I<50fifll^fl^aT\ Bff€OiCW7 ftfcftJBKO-^rMiJflPrafig^Sr^S'tSEWS** 

4 . [0072] ( WE 8 ) 9ffiE#ttftli, ffi*«aW" 

[0 0 6 3] fiLtwaO, *»«!Btts RTLIe]8§SfOT *SfcfcS:«a**E*8»**tJs WIS7EiSt^TXb 
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[0 0 7 3] (frtB9) 9iM.M&itm&. l^O-TH 

E*»R££tr, ttEl7b£6tf>3fcwtftu&>-JBE« 

wf x b^?-y±&3T&. 

[0 0 74] (fteio) aatjES^ucats** 

4. tfElJb£9<3$^vvfto^*E««f*W'<* 
[0075] (ttEll) B«£]ES<ftU5»§-eS 

[0076] (ftlB 12) fX MS*4. OJJ'JSflfc 

-/l^lWt^tfS. -f+IE 1 J 1 ;^ 1 l«0 3^wtfh.a»-3B 
fSttof x w**-y£j*2ri£. 
[0 0 7 7] (#IE13) JE^itrixBXfftSt'Wi 

[0 0 7 8] (#Ei4) TXhmttmirt&i&b 

fxhA7-y«m (2). 30 
[0079] (#1615) ^XA-rt'fcajMU SSI 

^-/NCitLv-Xf^^^ ■ f Xb-fe-y 

m. (3). 

[0 080] (WIS16) RTLTS^/HHBfflWfc 
£f Xh-fc-y Hfr|»W-&fc*>, WHSfufcts/A-^ 
tt(3i/Xf AW •fXhtvf- £>I&-t&#-Ji£E 40 
ttlEl 5Et&Of XhA'^-y^^S. 

(4) . 

[0 08 1 ] (#1217) fXh^ h/KifXh-t 
7h7'f 7? U *»^aH*8<l4 . ttE 1^15 EttO 

■5 *> v vf *ia*-]SEtt*>T x h a- 9 - v . 

[0 0 82] (#1618) *-?Dv?*tttif 

y^;HIlSSOlitgWRTLK;HIlKISIHf^5rlX#-f 

7n 7 ^ wi-r s^rat . jemw* twitjfc 50 
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ft. ISiSfflJta5S^n>y^c7)A^*^RTLfv^ 
HIB*)****?, fXh@tI£EiHLt!>*)It. fs 
filA-x fcMJW6fctf>. §&HfS3ig|5&tf 7*n vtwftji 
*>£>RTLf ^^/HHHOilU^iTf- X h Bfl&fiffi 

#Hit, RTLf^HUBI-f X!>1-&f 

xbA7-yMM. (5). 
[0083] (#E19) T-mmtHifc-tZ^M 
li. a- H ^XTEiMHaSfc/H^T RT Lf *J9fr 

mzm&imiz'£®-tz>mb. am. wei 

[0 0 84] WE2 0) ffli^WaSUi, RTLf 

TLr^^llIB<0ififfi»W:«Ji^K»ts 
ttfBl 9fef^fXbA?-y4j£3fi£, 
[ 0 0 8 5 ] ( ftE 2 1 ) $ nfclftSlflBSSSt±, 

f> rt3l*«fttf7*7 f^El87b 

i£. 

[00 86] (ttlB2 2) rx b BflteES'ft*-** 

if.tf x h a*tg»s-frs*«(±. 9fiie^ftS!t^is 

^2 1 0-5 ^v^-r^-JSie^cof x v^?->±$3i 
m. < 6 ) . 

[0087] (#IB23) g^«. RTLf i/'^HH 

tr. ftia2 2lB«t^fxby^-y^fS;^. 
[0088] (f4E2 4) BfiHi. RTLr^PH 

»t*t». #lB2 2lB»^fXhy^-y^m 
[0 089 3 (ftE2 5) 9ttE#ft»tt. 

«fc*»0-*^iJ»t4ffi^*Ji3S-rSE-fa» 
ftlB2 2HIE«<0f- x h-A-^-y^^. 

[0090] ( #iB2 6 ) 9 Mwftwi. mmm 

■f *«yj*«Ht*E^«»S:*trs *ttE2 5E»»f- 

xhA^-y^^lSo 

[009 1] (ftE2 7) 9ttE^f«feJi. 1^<0^T 

tt, Pf#03yr';^yb^rSilS14*^'5rS9l 
<^)E^iSc5r^, ttlB2 2ESJOfXhA'^-y^ 

[00 92] (#E2 8) lE^t^XRWim^Xi 
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[0093] (ft ie2 9) mmmm^mywrz 
^ m\ztitzm®mm%8.v : 7v miz^T^ 

' "?X&lflS»> \'X S ft£f£lJI«j£g|5&tf 7' a -y 

*¥m*5emrts. tffei 8te«5<ofxh^?-y£ 
fiJtfrffi. ( 7 ) . 

[00 94] (#153 0) RTLrV^/HHSSfflc^ 
£f x Us* b HJMS*ufcSfflMtfi» 
atf^D7?*t^TAW • fx b-t-y b£i£S 

( 8 ) . 

[0 0 9 5] (#123 1) T-xb^WMifXb-b 

[0 0 9 6] (#123 2) RTLfi^WUIfeOMS 

S«5eI1£ b J*-*** i 1 J; 
b«WI£ffiflJLT. F/r£<Of Xb^b/^RTLHK 

izmmimtt. ^^yt-^-^izmm^tti^ 

RTLf S^HH&fflfOf x h^7-y«Tn^7 
A. (9). 

[0 0 9 7] (#123 3) m-?o.y:?Si&£*t&f 
lib, l&m®m&%.V : 7ny?coAJ]frL>RTLT y?)V 
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wc, ffijg^fxb^byi^f i^'^;HiI»Kiifflf i 
(ROtk. £3VeA-*te5H?3-£4fc»«>RTLT5'" 
^/HUSSffl^fxhy^-y^ru^^A. (l 
0) . 

[0098] 

10 ffifcr*-* ItCir-T *®*0:t- £ *tf R T L 
[ 0 0 9 9 ] *«?!!£ Jfitf. fV:?/«<Df& 

[Hi ] *»qBt:j:*'fxh^->'4«arffio-sat 

ffl^n-f-v-bT'&S). 
20 [02 ] *»b|Jco-? X H^-y&jS*3£'C'flyflS*i* 

[03 3 ;\-K*xrlB*tB-C*Bi3*ifcMffittRT 

[04] H3(c^$^RTLlHlS8<7)fM^S0^- 

[05] a3t^ssfLRTLiii»t:stts«jis^ia 

[06 ] mzxmfemnmniEmtsi.rfmtmm 
imftti-i-yy'a-tw-gmmwyv-i-*- hx* 

30 &&. 

[07] meiz^tihXd^yru-txTMn. is 

[08] &M.Ztlt:TX\'Wft*7-Zh-tli)-Tru± 

[09 ] ¥if?A>mfi™iZtit:Km**TZ h 
•f h 7*7* n -b x co-m&Mco 7 a -f-v - b X'h h . 
[010] f ^;l/BIRrtT»}J<tftifc7*? -y ?*-y 7 
XSrf X b"f l>-t7*7°o-fc:X<D7n-f bTJ>&. 
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[03] 

/\-Ft?X7SB^ST5aS$*tfc«|^atiRTLlElKa)-*lfe«!l£*1-|g 

entity Tl is 

port ( RESET, CLK : rN stdjogic; 

APORT, BPORT, CPORT, DPORT: IN *tdJo 6 ic_vccior (7 downto 0); 
E : IN stdjogic; 

OPORT : OUT stdjogic vector (7 dowuto 0) ); 

tudTt; 
architecture RTL of Tl is 

type STATE JTYPE ta ( SO, SI, S2, S3); 
signal CURRENT_STATE t NEXT_STATE : STATE_TYPE; 
SIGNAL A, B t C, D, F, O, O, NEXT_A, KEXT_B. NEXT_C. NEXT_D, 
NEXTJ, NEXT_G, NEXT_0 : stdJogic_vectcr (7 downto 0); 

begin 

COMBIN : process (CURJR£NT_ST ATE ) 
begin 

NEXT_A A; NEXT_B <= R; NEXT_C <- C; NEXTJD <= D; 
NEXTJ 7 <= F; NEXT J} <= G; NEXTJD <= O; OPORT <= O; 
case CURKENT_STATE is 
whcji SO => 

NEXT_A <= APORT; NEXT B <- BPORT; 
NEXT C CPORT, NEXTJ) <- D; 
NEXT_G <= "00COOQ00"; 

when SI => 

if( C<D) thca 

NEXT_F<=A + B;- 
NEXT_STATE <= S2; 

else 

NEXT_F <= A - B; 
NEXT_STATE S3; 

end if; 
when S2 -> 

NEXT_G<«F*G; 
if(E='0')then 

NEXT STATE ^ SI; 

else 

NEXT_STATE <« S3; 

end if; 

when S3 

NEXTO <- G - 3; 
NEXT~STATE<=S0; 

end case; 
end process; 
SYNCH : process (CLK, RESET) 
begin 

if ( CLK'event and CUC = T ) then 
jf( RESET = V) then 

CURRENTSTATE SO; 

else 

A <= NEXT_A B <= NEXTB; C <:= NEXT_C; D <« MEXT D; 
G <= NEXT G, F <= NEXT_F; O <«* NEXT_0; 

end if; 

end if; 
end process; 

end RTI • 
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